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5' -(Ho rtit^#.-- ; eT alT. Science (Washi'ng'tonc'D5) 253f*49-53;\ 1991: 1 0 
P 5 3 lig^H^ t LTftffi U CVogelstein B. , et al.. 1 Cellv 70: 523-526. 

1992) . mmmwiQNA^vm&K*^ P 2 1 /waf 1 . mdm 2, 

G ADD 4 5 , BAX, cyclin G> I GF-BP 3, P CNARO'GMLf© 
#»ae-f ^Sttfkf fcjWSfir&rtTi^S CEI-Deiry W.' S.. et al. . Cell. 
75: 817-825. 1993 : Wu X., etal.. Gene~s Dev., Jj. 1 126-1 132. . 1 993 ; 
Kastari M.' B:'.%t al., Cell. 71 r 587-597. 1992='.; Miyashi ta T. ..■ et-al. . 
Cell. 80: 293-299. 1995 : Okamoto K. . et al. , EMBO. J.. 13: 4816-4822. 
1994 T Bucko inter I., et al. . Nature. ZTh '646-649. i: 1995 ; Morris G. E. . 
et al. . 'Proc. Natl. Acad.-' Sci. USA. 93: 895-899. 1996 r.Furuhata T. . et 
al.. Oncogene. 13: 1965-1970. 1996 ) o -Z <D -5 p 2 1 /WA F 'l » 

BAxs^GMLii, p 5 3 iz «fc *)&fr£nzmfomm&±.&OT# f-->x® 
zmB+t&titiZo gadd4 5i±, dn Ammzmwtmmz%t~ u 
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*IS!/§M(i, t FY; A©*£j|gftp 5 3&-£g&{i (functional p53 
-binding sites^lip 5.3 ^ Y ■: p53-tagged sites) ©ffi&irp 5'3Sft 

©^StdEfCUS^LTl^ (Furuhata.T.. et al.. Oncogene. ]3: 1965-1970. 

1996) o :; v v 1 

s ^^^HJIi^MSiJSfii^p S^cDTOSW (p53-target genes) -»*t*p 5 3 
. 8t*g®fc£. c(p53-ii^duJ(rilteJgen?s)^ 0 ?. j0r.?j;t># P 5_3 icJ^jfc ^fi^ltjifrj 

,im&Vkmt:Z.Zt£.B&btZo-. , .... .. j , . <• 

t?T. •»*ap-5 5.^«koTIBI*$*i«Sra<ciSfe^:*miBtU w*l#±lE§fl*J 

:r^t>.*>s *H!hi± v ie^js^ -. ixMZtiZT.i ymmmo.±^x{t--^^ 

B 1 li, »4fip 5 3K«fc5P 2 XMfc&F&SogMff^a^Sfca&i::, if£ 
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Ip 5 3TU^£fc<*K*lffll&ttSW4 8 OKfctfSp 5 31$#mRNA©g 
StR T - P CRC J: OBtf LfcfeR^t 
g| 2 14. t Kffll&KfctfSP 2XM©/— * >ro, h»«r»***rwc 

H3&tf4l4, P 2XMitfi:-?©$V A*jK*^-rHr*0. S3 It I 9 lit 
fe^Ox jr.y y/4 y ha >1%R<D ? ? U *f- -KEW** t< - S 4 ®(bV lix ? 
V>&C/p 5 SHaaHfcOffftttflt^U I4;©(c) Iia^;-Kp5 8- 
I 9 i cDp 5 3 5 3 3>-b>-9-X^BE?ilCDii:ie^-ro , 

S 5 6 2 X H?":7*-©T i y^K?iJ^-rS.T'&5o " 

; &8'~ 1 0 !±, ffeIStf#S3iaiatt-|: *» v iff*«^."7 -T > 'J T > h© 
fS^^T- PC R ^ Tk : 

:: -'B I ftijfeiff si til --^W ; y r-f**-i* a. ^©M^tfS-m 0 . 

I UP AC, r^srd?iJX{i.Ti y^KJii^^^JfflS 

^fgwafi^o-^frfinturtt. sa-rsssasfliKji^fts rp2XMj t 

*56Wate-?W, flfl-^tfEfll** : 2 T'^S ft S «fc •? .-#&D N AWLWC 

mznz t\ -*3m i-tfrfr * -3fcriD n ae?ij \z®n d n aew* z ti *> © 
s#**tf a y v t sfcfin-rs;- na, ehm ?■ 2 t=*r*f6inae 
^©E^jii, cni:<t^- K$ns«-T 5 y ass^^-r =>.k>©— o©&£- 
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(Nucleic Acids Res.. 9j. 43-74. 1981 3 „ 
«*3- K-r*DNAi»tt)**:ft**n*o-...cn-&#y.^f- KOfiiS, &g 

X^i/7-<-y^- i a-'^#£ (Methods in.Enzymology, ,154: p. 350. 367 
-382. 1987 : H 100: -p. 468." 1983,r: n Nucleic Acids -Res. . 12: p. 9441. 1984 
;.»&<t¥9mm&b m«KS[J:J.v:B^fj:fM, p.. 105. 1986) m 

vxmz'&zzm&tzb ^ 'J; >@s * v w^-m^ yi>®r.7 ,-k&«© 

ffc^Sfc^g* CJ. Am. Chem. Soc. 89: p. 4801, 1967 ; ft 91: p. 3350. 1969j 
Science. 150j_ p. 178, 1968 ; Tetrahedron Lett. .. 22: p. 1859, 1981 24* 
P. 245. . 1 983) <: J: ttK J* D N A ££J& U *} % M € : ft £ ©&£-£ IZ J: 

*ISW.t:^A>SEJ!#-9-: 2..KjR1T it fe^li* P 5 3 K«fc Z&&$t£&gfflM 

fe^t^enS, 3*^>,itet4©»IB*#llf-7 t *^LrFr*uineniS«»^, 
p5 3iEfE^©LOH^> ^I^^J6>tl^M©if ©i^Qj: 5 i: p 5 3d 
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R 0 C H 1*12 L * tl <E> © * ft <b®-&B£m * *i Z> 

■p-5.3-HWE£f*SB&&vo-$SLT»lfi&,ctj«Tg*- 0 . 

■di^tl So-^iC-CfitH t^U-CS^^tt^ =3.>.^-*:^^ £ LXttsUdsiEiifc 

^x^w^s (i^ r *g ic $ n s ifijfmrsc^OT § > » str s fit* 

tw-Ssg-C ft' 5 CM64 ecuFar C toniff^ 2nd Ed.?. Cold 
Spring Harbor- Laboratory Press (1989) : &£{fcM*§litf»& :r»fc-£W3£i£U . 
[I; I IE J /fl»4fl:**i (1986) m^M) c v.- • : : . . 
-•MiLtfl* -h F c DN A 5;r<.^5 'J>- (M£^©&9L&:tk3J^ttjgMfe J: 

* * ffl ^ X o - > ZMVt T 6 bt)< X. ft 3 CProc: Na t b.Acad.r.Sc i . 
USAv?- -'78:^ 6613.: >r98^:»Sci etfce; ■ 222 :- 778. 1.983- ? #)i6:.>v:i: /•>• v >- r 

^ c n s c * 5 : ««jai!a^*<«^ <* n> *» b ©£ rn a ©a-su 

mRNACD^-Sf^flffiL cDN A'MO^ft C^JiSc) - <fc^O ? o-- > r^til^r 
ft t> ffi&K vsgjft-c ft 5 d $/:,:c DNA-7-fl7'J. - lirhSK $ ft 7 4 fc 0 . 
^l&^Kfc^Tfi-eft <i c DNA5-i"/5 'J o.-.Vx? ?tt 
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(Clon tech- Lab. Inc. ) t| J: O^'M^U'c DW'A5^5 'J -^*Bt\5 C £ 
c DNA7^7 'J - A^CD^Iggjfie^ ©X? 'J -->^{i. mJieiSffi 

-s •? o - :/ ^-ffl (, > /c 5 - 9 ^ 4 7* jj y -tf- •> a > -=j o ^ - / s 7' 'J ^-f tr 

*»W«fi^©-D N A Eft ICM-* 1 5 »« * ft*; DNAEiW 

••••• • ■xiwftftft.-iiwj^MAffiv>mttSd *tfc^«a*iBttip«»-'Z:i.>i«e^if 

£ /i. *^JigfcT ©JR#C|£ LT(i," Pi.CR&s (Science. ;-.230:y 1350-1 354. 
1985) -C J35 DN A^R'N A«&HS&*?»ilJr^lfflT#:-5% j?,,* Xf.'J -fr 

££fi© c D N A £ f) ft Mk 4 P. - * & ( R;A C E : 

: :Rapid'ampl ificatidn:.:of 'cDNA. ends' ; JtltB*wl2(6)£ 35-38. ~;19.94)_<J(cC 5 ' 
R A C E -CFrohman M. A.r et-al. ; Pjoc; • Na.tL; Acadr Sci.. USA,; ^8.998- 
9002. 1988) .0Sli<fItfj5, frfr-SP CR;ft©^S{C|5 LT&ffl ZtlZ 7 

: ". ^/Ji«*#/;DNA><RNABrfr©*tt»Sl*V;ME©a-!DfirffiJ;a!9 - t 

Z t^T'^., ^x^-t-i/ftitProc. Natl. Acad. Sci . .USA. 74 
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: 5463-5467. 1977) •?7+tif¥A / - < -:hS CMethod in Enzymology. 65: 

499. 1980 miz&oftK? ztfr-ezzo ^sesieweDftsii. twr.©s/ 

#»$!«£■?©«*! irjntf; a*©*e-?fcfc*.ft« Science. 
224: p. 1431. 1984 ; Biochem. Biophys. Res. Comm.. 13(h p. 692. 1985.: 
:Proc. Natl.:- Acad. Sci. USA. -.80: p. 5990. -1983&C/.1irE3lfflXl»WJSa-^-«E 

•jrii, *swsew«^i&*.T5»a;c* :^^.d.na:.^^.u . - 

t/'Xli> #^{i*^©«T^^.COSm,ICell,v2^::vl.75-182^ 1981) *>f 

i-r ^ - x • /x is * * - w*iib»s c;* .© ytKnssi/^^ 

CProc. Nat Ul^cad. • Sc imSLm-. 421 6.-4220^ 198Q^; JB t \5*lTl * 

" ffi?W£'«W*.5 & ©£««T2 ^':ctiliIi:Mc<J: U^t X 

td:i> 0 K3Ba^^^-©«fc LTJi, Miit'-Sy 4 Q©$$:2P^-;jfc-£ 
•«*Tf Sp- S V 2dhfr (MoT. Celt. :!Biol: v -.k, 854.<-fl-981) ^£#JaVC£<5c £ 
fcs E&$£© t LT 14, BS*<-tt42 «fc < : ffl» Stl^+Tk* P V 

gflfllTM? So StB*«?©K8»£tt©36SiL'< 2 * ■ r- 1 Itlt tfjx. 
<iBl£ * k ! 77fi- V-m&F-IZitt* £ 7 ° * - * - 5.PAM 8. 2 iProc. 
Natl. •- Acad.- Sci. USA. 80: 1-5. 1983)- »*S«r**V ^fc^BIHSe^ 

^?^-©jt##rtvr{i, ■■«A:tfi>^ft2 .6 0 o o ©gs.t. kay > (s. 
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japonicum W*pGEX- 2 T K ^ p G E X - 4 T- 2 ItESI^T; 

5." T" • • •' 

±E?iS<t LT©^EtiLT{i.'i^^ (Escherichia coli) 

'• - *—y Ipp^o^^-^lacV^o.^-:*^^^^ 

< l/T '# £ ft* HlrS©&& * DNA ©«£»I!S^©# A#&&D^.tt.K £ «: 

■ : na kic c rfRffl ti * s-s© .<o-**i:as? « ©*&g & ?§£»©£ 

Ofrmkft ( r£{t¥x-*-7*?:?Ilj . 1175-1259 I, .9 1 fi* 1 #L' 1980 
#' 6#23B&^£tt£f:{t:^A3gtT ; Biochemistry, 25(25): 8274-8277. 
1986 : Eur. J: "Biochem. , 163: ..3 13-321. 1987 45#»3;|= J;l}«-IB» 
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7 7 •{-■?•( 2 a ~? h 77 7<f ^ Hlffift? 07 h /5 7 -f - 
(HPLC) ?0#a«*?o7h/7 7-f-, atffSu 

iLfc77^-f-( ?o-e hi7*7 7^ -^T0ij7^T:§^o. *. . ■•• 

.-0!litfBt«fK?(D-»X»i^SiJ©ia*Eyil*iPIffl1-5,c .t b:htttt 

M^liRT-PCR [Reverse transcri bed-Polyraeras,e chain react i on: 
Kawasaki- E. S.vf: v et •a-I.V ; Amp lift cat ion of; RNA; In PCR Protocol.- A Guide 
to methods and applications. Academic Press. J nc. . : SanDiego, 21-27... 1991) 
• K.Js 3>R NAflMtJ^ks ; J. q s *. x -f V :fl$?#r. ,CMolecu lar 

! Cloni:hg. Cold 'Spring-Harbor Laboratory. .1989). ^Ki:*?, tA T t\ '-^ 

•hu urt p c r ft^Sffl -r. t \t> ffl i\6-n * ? => 4 v - w^-jmsbj 

it g^cD k it «e T- § § * sgBj§ a^-.K4fjr© & © -e * -«R.t>.mRS 

tUi^&KtfcoT 2 0.^ 3 v0 ? ? u-^.f- Kg.gO^gE^^.*^.© t-rs z 

Ufr LT's **9lttfrfr **r«tt:b. Kite-? {=#W©4feaiK-^^ 75~f v - 
& tf;/cR tt * d - 7* & lift * £ ©X' * £ «, .. . 

H5ts#l ■ .. «.. . 

niSfidi . . . ,_■ 
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( i > 3 x i K5 -r -7' 7 -©* ? 'J -- >.f- 

P 5 3 K(?o->P53-l 91) J*.. W*©55rfeCtS^#SL 

CTokino T. . etal. . Hum. Hoi. Gene. 3_i 1537-1542. 1994) o P 5 3 9 W 
-f-h**tf ( 3 *P) II7"D-^efflLT, t h 3MBlfil 'J >'<#©=> XS K7 
^7')-'JX? l J-->nfc, £ ft 3 X i K : P 5 3 - 
cos 1 9 UBe'oRiTHI:b;SEcoRl77y h- £ 
P B 1 u e s c r i p t'USK (-) (Stratagehe) n - Wfc Lfc„ 

; bNAE&rft£liv. 7 F 'CTaq DyeDeoxy Terminator Cycle Sequencing: Kit: 
ABO ^ffflLTABI 3 7 7 DNAy-?x>f-i:t}f 0 /:, . 
. ( 2 ) c-DNA ?u-^>?' -! ( . , S ;,!•.:..-.;,.-: 

• 3 i >* p i: 5 r- c o-'# r 9 •i-(rff«-r*atfe-?©m«ic.' , xi?-v t 

R'A'G E©W#^lf ofCo •■•-•■'■•■ J - ••:.■(!•.»•»• -:!-■?».:£■ -c s~ '■•liji;^ :.; 

'W* v^p '5 3 - c o s- 19 1 £B a iff I ^BgdfHCtffifb ti v :.|fcMR 
it7 7 r> > h i'£ v >-H5'» 71 ,3 (Gibco-BRL) 

©B amH I -fr-r MrirT*? a- WfcU Lipof ectACE (Gibcc-BRLt 
■tffll'TCOS 7M(-#AL/c 0 2 IBI#*gc % .:' T R"I 20L 

" (Gibco-BRL) Cj: *)iRN A^PS! Vtz 0 . V. ».t fr* h- Xr- 7 > K c D.NA^fiR 
X.Oz.-fr'fT.tfiJ-vSrf-y. HDPC'RWtli, North l^©5J&Ki£U>llffiE L 
"T 1 ; (North if.- A. »"• et ah , :; Mamro. Genome! 4: ' 466-474.. 1993) 0 - rDNA7 5 

> Mi. p B 1 u e s c r i p t I1SK (-) K1f7*:7 d- WbSft, ±E 
© t) T 3 X li T 7 7* 7 -f. - £^ffl UTEflI*£3 ft -fc. iloatot L 
T©IE?iJ l 9 l E 1 c DNA1|«^ "HV (Marathon xDNA amplification 
kit; Clontech) tlSU^'J (A) + RN AZmm t LT&ffll" -5 

5' -&r/3' -RACEi:ttLfc, ...... 

(3) RT-PCRiSfr :■ - , : 
p 5 3^§i^:?*-. p 5 3-wtXiip 5 3 - 2 7 3 (Kern S. E. . et ah. 

I 0 
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Science (Washington DC). 256j. 827-830. 1992) , IZ £ Z KB B 'ffl b& ft 
SW4 8 0 O-iifiDDNA^ASO'c DNA0H@Sli. Fyruhata ^©?S£(ZS£ 
i^^tz CFuruhataT.. et al.. Oncogene. 13: 1965- 1970. 1 996 ) 0 ± 
RNAJi. Superscript!! (Cibco-BRL) ££M LXvtU.H Lf- a 
RT-PCR©flfttf&JS*«tt* 2 0-3 Otf-f^Hlfc^TftjeStu lsJ-£ 
Ic:i:<k?)flbnfccDNAno^IWH:Mi6.tlfco &P CR&fSli, 
2 0 0 n gO^RNA^^CDc DNA^ffl UTHJaiLfco PCRSSSliXfiR 

CHan H-J. . etal.. Hum. Mol. Genet.. 4: 237-242. 1995) Bm® 
L> jalSli, 9 4*C2^0U)!Bttt^7 1 .7^^ 3,,0,^.< 7 /(/ ( 1. 9 I E 1 © 
Xti 2. 5 ( p-2 '1 /-WA F 1 Stt'G A P DH ©*§£), ? >J 

■V^f^r-i 9-4 'G 3 0 ^v 5 5 - : 6 Q 'C 3 0#.v 7 2*C.;1.#) CXjfT.ofc 

(GeneAmp PGR. system 9600: Perkin vElmer)- 9 . .^7 r< 7? -E?Hli* 1 © fc 
« 0.T'S5 :-. ;.« i;:: s C ,• f. « ** . .-•<:, 0.:: • xc, ,W ./ !*£5V-J\i " 









& s ses ^ij ' { ' '"" ! 


( 1 9 1 E 1 ) 


E 1 S 2 
El A 2 


5' -AGCCACTCACTGGTGGgA- 3'' 
5 • - C CCGG t G A C G AG GAT GTCGA-3" 


(p 2 1 /WAF 1 ) " " ' '" ' " '"' "" 


Wl S 
W 2 A 


5' -GTTCCTTGTGGAGCC G G A G C - 3 ' 
5' - G GTACAAC ACAGTGAC A G G T C-3 ' 


(GAPGH) ' ' 


HGS 
HGA 


5' -CAACTACATGGT TT A C AT G T T C - 3 
5' -CCCAGTGCACTCCACGAC-3' 



*tM6£ttfc c DNAIt 3 KNuSi e v e CTG (2 : 1 ) Ttfa-xfJl 

1 1 
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(4) j—vyvu-y vmm 

iEUTt hft«kS*<OsK'J (A) +RNA^#tV--tf>7*D7 V (Clontech) 
&*&*Mc DNA©? ? K9 0 9 - 1 5 8 3 i:fiStl7>^^7^i. 

( 32 P) ilDNA^o-^iaOM/'J ^XU: C - y h£5 0 tflt 
'Sfc&L (0. lxSSC/0.« SDS) - 80'Ci:t2 4 B^ffl'*- h y 'JfW 7-Y-© 

-t5) FISH - : ••••• -• 

^-F ISHIi, Inazawa ^'O^fed^t^ifi CInazawa J. , et al.. 
Genomics; 17: 153-162. 1993] „ t h &!2*»J8!:fe<*<i. ( thymidine 
synchronizat ion 7 brombileoxyu'ridi he re lease " technique) {-S£t*S31? L 7t 0 

>N^yj ^M^m<Dmmm&:(\ioechsv 33258) & 

tfUV£BjfrLfc 0 3Xi K^o-yp 5 3 - c o s 1 9 1 li v -*^H : 5 >* U 
-i/3^i:j:n"tf>- 1 6 - d UTPCck O^ISSU g&L^fl-S^iffl&fe 

'f Xi/T't A^Hit ^ i$ ~r n" situ Wffl (chromosomal in 

situ suppression) ' W 7" U P^if— > 3 y £lf ffl Lfc a M/^-fX^rt 
W2> : F I TC-Tt-^>KTt£ffi Ufc 0 ^-f 7''J ^-f X^^f A0pa4-fii 

-( 6) nm&Wim 

(non-redundarit nucleic acid sequence databese-.kli non-redundant 
protein;sequence dat.abese ; t r- *f J AgSft > m^^E^if^Rfr) 
(7) SHU 

(<)• p-5 zmm&fc : s-®?a--v7 

P 5 3*rtr-Y hOOto, ?o->P53-19 1 ^ro-^ttt, h h- 

1 2 
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i 'j-^X? 'J -->/U K?o-> : p 5 3 - 

c o s 1 9 1 £»fc 0 w©3Xi-K(ifi63l6"r4E?fJjW.p 5 3 KJr-SCTftlfflJ^g 
ltTI^-5 if -3 3£ R T - P C RHtff *fr o f:,RT-PCRT'!i, 

lf£MXI4gflS2p 5 3 c DNA£££;fi^?*-T'-i§ftKDNA*?AL/i 
SW4 8 OlfflBS (SW 4 8 0 - wt 5 3XJ4SW4 8 0 - m t 5 3) iOiSSaU 
fcRNA£ttSi:l/tffilHLfc 0 RIBJl©&tom.l-J 1 E r*K«Lfc 
&5L SW 4 8 0 -mt 5 3 (KXS) {-fcltS^Cifc^T. SW480 
-wt 5 3 (»£H) «:*>^**a*<3PU<ltllDLT*f«-CH ! l , 
1 91 E 1 (DSS'atMF^ap 5 3Jt^oTSI#$«Tt>5 ti?vc.t>n^o. 
• |b3s 12 1 fiV- UMp 5 3 TVJIZ'K < *Mferl&#S W 4 8 -Mr-felt* 
P 5 3 Sf#m R NAcD^m^R T - PCRlli i/ : fcf«fft?i^§, 

Z-nc<fc*ttf;i : SW4 8 0 :p ; 5 3 - w t (W) iX(i.p;:5?.3fe 2 7.i3;tiCM) 
T-HS® Eii^it.T{- RT -P C RflJttir-J: 0-Ri2:XM*e-?-©JfeSL*:Wg. 
Ufc. RNAt>^li, (RT) (+) XttaMME-T*-) 

KffiSWltfK&t*:.- ■RNAHfili-GAPD'HCTKKDitdK-* 9 = > 

&t^T\ 1 9 1 E r j^o-.^t LTffflUc.c.I)NA^? 'J — 5^360' 
5- -R'az- -RAC E£ffttt\ 3 5 '5:';2 b p**£tt£ c DNA£m$L/c u 
TP 2XMj fcjSttttStl/ctfcc DNAIt 4' : 3 l-7 ;'/f ©I6^3-.H't5 
1 2 9 3 bp©i-^> 'J -x-f U-A£fTLTt^5 0 •'••eoiDNAEM 

M^'Efl**" : 3 li&t t H *) V$bZ>o~ BP P 2'XMc D N A ©=! - 
Sit? 4 '6 7^ ?> 1 3 3^8 iz'm&tl<'mt£tt*£''h v-X/.X / y zf y ^V f.4 y 
(M 1 SCfM 2 ) li", ^tlfflT ; /»S*T? 3 3 - 4 9 #B&0? 3-2 4 - 
3 4 4 #i©T i JWffiMKlb*), £tc voltage-gated K + channel s'H 5 ««© 
mn-tV/yb (H) 14, T ; y^#-^ 3 0 6 -3 I 9 »C#£LTWc 0 ■!• 
icDNA^T'a-rtt^y-f^yo „ MfiMfrK «fcttli\ .#&®5lifc^T 

1 3 
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3. 6 k boeiW^Hi^ntfcD (0 2#M) , lot, gcDNAIi. IS 

fuj. S2 lit ha^fcfcij^p 2XM©; -if y_vu „ hiifffgm^-r^s 

^aiRSI (Heart. Brain. Placenta. Lung. Skeletal muscle. Kidney. 
Spleen. Thymus, Prostate. Testis. Ovary. Small intestine. Colon. 
Leukocyte ) ^<£>cd#'J (A)* RNA ( 2 u s/V-y) <Dzfu~j h£P.2XM 

c dna t^^rr.'j ^^^^-a-fc^^-rfc.cDT-^^o ■• 

C (.n) fflfsJI*^^ . . - • ,- • .: • • ; -| .,. ;,• 

\ ATP-gated. ion. channel(P2X) — 7 r i >) - :i CV.alera: S. . et. al. . 

--Nature; ' 371 ■:■ 516-519. 19.94' i Brake A. J:[. ■ -ct- air, -Nature. ; -.37ly 519-523. 

iSN»-.t£-£*'U ! 7 ? h : P 2,X B - CGoJlp: ,Q. ; .,:,et/ : a.l. , J. 

s-Neurosct.?. 4.p^4.95t2507 1996*-i£;8 :J> ©Mr-ft ^.|^. , .£Bsj&&-£%!B # .. 

IS) o ■>:■:>>■: : ,-- '.; '/■•f V,-. -= •• • •• ,.:••<:, -• ».; kl 

H 3 & .4 14 ;> P 2 X M&fc? <D7J iWJ^tit %9. ; 40.3.(a) (4;< 
1 9 1 itfe^CDx? 7 y/-f y V a.y^CD j i7 r .l-<tfr KEJI.**l>T^$o 
£ V >&. CM" > h o > cDl2J.iJ.li,. . H!l&> /h*?"?* $ tlX I > £ 0 ^ 4 

*v.(b){i v x?.7.>©?mftil£* *©*-f XciBUfc-,- J:J5 51* 

b/i fecD-C* -So "f.* fc, 0 4t?(c>{4; K p 5 ,3 — 1 -9 1 O p : 5 3 

Mtp 5 3 3 >-t>-9-X^SE^J^itlic t^feCDTS^. ^cEnii,. P 5 3 .n >-fc 
^-9-X&£g£Jij .#*£© ? ? K{4s,;?,>-t^. : .U-X 

T^5.o::P,2XHr^- (P2X1-X6) 7 r i 4 -©£T©/ >'<-li. . 2fO© 
h7>^y.>7"7>®« (M l.&tfivm . voltage-gated K* channel .©H5 
i^i:MLT:l^tr^ > h (H 5.) v N-tT 'J 3£/ r u-i/» 71M h&tfil 
ffc±««F$-tlTl^5 1 l'->Xf<>aS*tLri.'4 (B5£tf6#!S)o 

1 4 



Printed from Mimosa 



WO 98/42835 PCT/JP98/01 146 - 

ill^l^Silt P 2XMcDi2?iJSa : 7 y. h.P 2 X.l - P 2X 7 l/t^^-i: 

M2) sc;H5*^ro *fp«, P2XM©»a«N-»*yy 3fu-s/» > 
bP2x $ u-©ff*w#a^wuT-*)»), emit kp.2 x u 

• ±sB c;D N.A|t *jfflSt«* NAE?!J .(p53-cpsl91) . ©it^fi^iO % 

£^©7 >/ A«JR^9L£>*N t ttr-» i?friW$&W> o ^©jS^frJis 1.(2 k b CD 
■■tfJ>]&mmZ&Jm.Z%M ,.l;2 <DX.?Vyfr<bt£;% : (||d::4©.b#M)-oi-.P.5 3 

**#-f ni^c©ae*©fti. 6 k b Tmz ft& bx^ z cm a o.-b.&& c 

#M)' v ;o 3^5-.Fp,:5:3.- :i c o :s. 1 9: 1 £7*o -7' §.£)fc in; situ:'?:*:/ 

y y -r -tf — ^ (f i s h£) i:<kO\ c cDitfe^©*e.^^ei±. 

2 2 q 1 1 ti8S$tl/c (H 1 1 #M : 1MIH»tt/.>-f..^ U 9;4M-,P> 3 > S^t 
/Wt.bM^<> K2.2 q 1 .l-HB»6tlv fffe©^e,<*±(.riii/^7-/Mi.^fe 

(-) #t&JS (Skeletal muscle) (Cfcij^gil^XT'^ .(alternative 
splicing) '. . •'. - ■ -W-C 

■ ttttK J: 9 W8 Lfc RN A © R T-KP C R ft ©B« P,N A&?'i fc£ T?tt., i ? 
y> io, 3.9 - m j y 10-11 xtt3?'jy l ©— as (3.fjy i.©K*-rU--r 

h^-iTSt 1 8bp):*^<; i/>>©3S©>f >7U-A1£^ 

(AL U L 2SO'AL 3) A<KB£ttfc (M 7 #S8) 0 . . . 

1 5 
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RT-.PCRJ*4Saifc)ttV N 1 tN2f*$ntC^o 3o©?>f 7*©'<'J r > 
Ht ALU AL2S^AL3t^ntl^, . 

x * y««M i ripm 2 n«a-r tM i &tfM 2mmt: v > 

1 0 i:J:of3- F$n5iSiS*St/y > h (H5) ttfec, ion pore 
and ion-binding -fr-f+^fiSfS ir^ttTU-S .(Valera S.. etal.. Nature. 
371 : 516-519. 1994 ; Brake A. J., et al.. Nature. 37U. 519-523. 1994) „ 

nwta&fts'ji Jrniju znecD'x^v >tt.-^w*tet=*Ktt-M.'w.>£3 

^OM##ttLTl'»*Ct3&<llflr*rtT*»*"«CCulitherJt U... et al.. Cetlr. 65.j 
1 3-24. 1 991 : -Arch R. . et al. . Science (Washington DC). 257: - 682— 
685, 1992) : 0 ' *ZV: '4 a©B*&jBfta^ 2 itDfSlSy' 1 «©BtlftM(C . 

R T - P CRIMrCiSMbAo Mr'**B 8 -l^Cft.f Befell, 
feRT-PCRIi, aBfla»^t>ISSLfc±RNA (200ng) *ffll»T«Ell«^* 
;«bfc'fe©-C&tK (Cell lines) I**- tttttSAS (A204 : U->1. 

A673: U->2, Hs729T : U->3. RD : U->4) , lift AH (SW872 : U- 
>50 U&tftfcBI (NY : > 6, Hu03Nl : U-> 7 ) llfctf* fc©"Cfc*, * 
#t&®5©£RNA(200ng) fr&mUHR ( 1 . 1:2, 1:4. 1 : 8. 
1:16. 1:32) LA: c D N A£ffl(^T P C R Jgfg Lfc|g&£0f &Xtf LX 

( "Skeletal muscle" U->) a • '.-« . 

■B8&tf9(i\ Bii8e©NU ALU N2,-AL2ao t AL3Hfc«t5feS* 

1 6 
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^-r&o-c&D. ztibto.PCRmav-JX^ 392., 3 1.4, 4 .50, 

3 8 4&tf3 0 6 bpT'*5o fa. RNAilli. G A P D HOt^iH^r <h LT ^ 
10). 

mmmtt asm. iz$\>>xmmizm&.uz\r>tz 0 ttz,. ztit>mMftiz#itz%\ 

'W&ttvJ vy>X\u ft(D£is0'C&-?tz o 3-1 V> 1 0SCfx?y >i 0- 

•#*s«5t© *-ti^s«i u-xfitzo -fi^xv vux G-M&x&ixim '<■■>) r 

" (RB) ! &:cTOsfco©if^^(HM 

(^) %8 .si _ ..».; .. r ,, 

^'££3&!!&(w^t** cATP-gated'Jion xhanhelsl J?*®P 2 X '7 T « J J -©Sr 

IfifffiT^ 1 . ! 6 k ; b irmai^nrco; P 5~3t: J: OffliJ^tlT^Site^© . 

^s^c^ki. a $ ft r # r ^ -s o . *n b j © mMi&E^iz&\,>xtt. mrnmip 5 3 

©5f:>^.<K h P'2 X 6>(8 0 *>|5j-t&). , ; .(Cffil^lSfe&frf 5 0 L 

y 7 h P 2X 6 mRNA^BB}©n:i^ffiCfc^Tl i ai$ft/5©.(^.:Ls 
CCDitfe^li #f& ffi \Z * 1^ T# H &<J (Z |g ftxfe 0 iSot;' Z.ft i>< 7 
? hP 2X 6©fc hf§I^T&£<tl±^;i£ft*£(,>o P 2Xl/.-&7 , *-(i > ATP- 
gated ion channels (i#^S£ft. MJE^v^T'xejiOck 9 nctt^AT P 

1 7 
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af^a^ftffittO^T 5 ^ i-^-tLT«SEf *t$*lT$Tt^-5 (Zheng L.M.. 
et al.. J. -Cell Biol: . -113: -279-288 1991 : Zoe-teweij J.P., et-. al.. 
Biochem. J.. 288j_ 207-213. 1992 ; Kennedy C. . et al. . Nature. 377: 
385-386. 1995) o £r^ 7 S y ft U^"C®ffiflSffi[f£{* % RP-ZtWfft 
S»£ISflcDNAfc©IH-efcB»£ftSo RP.-2I4; # >vMlt(3 J: 0 7* 

- h - l>Tt>*7 * K»lB»tttfcJUKTI»#*n-'«niR-N:A-**^© 

subtractive .Ay 7" 'J '94M-*Ja ^CioTiSf^nT^o COwens C.^P.. 

:et al.. Mai: Cellv.Bi6i:.-lJ : :y.4H7-4l88 I99t") ; AT Pli> &BSft#A-> 

• -5 ©&£:? 4>J6Stt£> 4«©«^maTOt*©.^j»:^){?fc^-r#b. <,^t T 
2 ojrfci vc«»»l- JS-9 ^ CBtt fcttfc. jtii^m?x^.? -f 

* ©a»©«"cii, z©ae-^*#tr»!feft«igj(:22qLi) 

?8 $ ti T . CNewsham • I: :e;t .al . , ..Genomics .;. V9: 433-440;; .1 994 : 
Schof ield :D. E:V-:'et:al, . ... Genes i Ghromosoin. j Cancer. .15: 1,0 - 1 7.. -.1 9 9.6 : 
Biegel J. A;....:et- al. . ..Genes Chrdmosom. Cancer.,-. 16.: 9,4-105. 1996) ,. Z© 

1 8 
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t h f J l+fr<b®mm*ip 5 3* W4 h©? d -^>^irfcl>T, a? 

P 2 X U-tr7*^-7 t ; ') -ICfS|5]t££^-9-4 3 17; /B^f- K*=> ---Kf 
5t-7> 'J -f^ >77 U-A^f ^05, C©^:7^Ri, P2X7 7 ; 
1)-®/ >/<-©iS)S#f?-tL (ATP-gated ion channels) . 7"Dir 
(programmed cell death) tifcflS(iS?».(;^TS-|£<fc£ 

P 2 X M ; (P2X specifically expressed . i n ... skej tal muscle) <;t&.ft £*i/c 0 
K4jf.5:tSfeft4o. :r; .-. ■; •,. ,-. ■ .•: ;,, 

^©itfe^ ©Mii. l/c 4 m®m®iffiMm$&w®o toct-i >tt l 

&!K£ -*<±-t£7& : 7 -i X'< 'J T y \-i)<^mk L/c 7 acDJglffllfclfc© 2 oKfc 
I ^TffltttfW.c^rtWci :C,O t C t IU w ©X^.rf r.KJ: ott &4jEM 
^)©it^^ zn<o©3SMflSt*(;fc^T^L<liJlDr-5c:i:$-^^-r : v5 0 -©i| 
e^{ic fF^ v(rhabdoid tumor), Kfci v-c^£#ft| £ttT^£&feft/< > K 
2 2 q 1 1 llftlltl'/:, 
*S63Bi::J:.ttli; JSWftlitfe^.p .5.3 : (i c^5#Jl!^ 

t r-®e-7^ji#t$n, sme^s-s^ni*, ^tfK*©«-«ai&T'©3§gi©<& 
&fr*x¥&mg.ft<*imtKr). cnbcj;^ &©ii£. its, &nm®m*n 
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: B'ns9 : i •••• : - •• '■■ ■ 

SE^IJCDS^ : 4 3 r l 

•E5il©a« : •■■ ^- : : - • •• - - •: " --" ' 

^Met Gly :: Ser Pro Gly-Ala Thr Thr Gly: Trp Gly Leu Leu Asp Tyr Lys' - ' 

;• j .. .t * •: -•• .5 • -•• *• . ■ " io j-;.-. ;.i 15 / / ; : • ,» 

Thr Glu Lys Tyr Val Met Thr Arg Asn Trp Arg Val Gly-sMftttsu.'Gln - . ..- 

Arg Leu Leu Gln^Phe Gly He-' Val -Val ■ Tyr Val Var G) y I-r'p A la- LeuY/. : 
' -■■ ~ ;■<■•) i^UiO^y'. -■■ •' ; -•• :• •<; 45- *•' - "■• - ™ A .?■ 

- ; Leu"'Ala- r Lys Lys Gly Tyr -GIii Giu Arg Asp leu Glu Pro Gln^Phe SeH-- 

. 50 :! ^ .• : •'■ * 55 ' ' : ! 1i=.66::? • :-• ' :? 

He lie thr' Lys Leu Lys Gly Val Ser Val Thr Glni f Le iLysiGlu Leu •• 
65 70 . 75 :« '•.!.•;••-;••. 80. 

«ftfy' A&f AF^L'ektrV--Asi* Val^Ala'-Asp-Phe'iVa^Lys" Pro Pro Gin Gly:. . 

-~ >z : r,*i .< 85- ! - : --'^^ ; v 90- : f_ ■ ■ I =>,*>s!i"95 * - 

5 'G'lu Asn- v Val Phe Phe Leu Val Thr Asn'- Phe leu VaKThr Pro Ala Gin - 

*n00 • : " ; .i • *• •' 105?-" -•' ••• i.yi' V5 ruoV' : .'-: ' », 
Val Gin Gly Arg Cys Pro Glu ; His Prb-Ser:Val Pro: Leu Ala': Asn Cys 

115 120 125 

Trp Val Asp Glu Asp Cys Pro Glu Gly Glu Gly Gly Thr His Ser His 

130 135 140 

Gly Val Lys Thr Gly Gin Cys Val Val Phe Asn Gly Thr His Arg Thr 

2 0 
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145 • 150 • .155 160 

Cys Glu lie. .Trp Ser Trp Cys Pro Val Glu Ser Gly .Val Vat .Pro Ser 

165 170 175 

Arg Pro Leu Leu Ala Gin Ala Gin Asn Phe Thr Leu Phe (le Lys Asn 

180 185 190 

Thr Val Thr Phe Ser Lys Phe Asn -Phe. Ser -Lys Ser Asn Ala . Leu Glu 

195. 200 205 

Thr Trp Asp Pro Thr Tyr Phe,Lys His Cys Arg,Tyr : Glu Pro.Cln Phe ... ■■ 

210 215 220 

Ser-Pro Tyr Cys Pro Val Phe Arg lie Gly Asp Leu Val Ala Lys Ala„..;. :; : 
225 230 235 .. r 240 

Gly Gly Thr Phe Glu Asp Leu Ala Leu Leu Gly Gly Ser Vah&ly IJfcKSS 

245 250 j|j255- . % ( ,/f§ ... 

Arg Val His Trp Asp Cys Asp Leu Asp Thr Gly Asp Ser,>Wy;- Cys Trp. ; ; . 

260 265 , .270. ..■ 

Pro His Tyr Ser Phe Gin Leu Gin Glu Lys Ser Tyr Asn Phe Arg Thr v,;r~ 
: : . 275 i280 . ... .285 ..- • - , .; \ - 

Ala Thr Hi's . Trp Trp Glu GlhvPro Gly Val .GJu; Ala. Arg: - Thr, Leu Leu' . 

•290 •■;. .,!=.. V295 ;,:A^'- ?• ■ -; 3.00. • ;.••; 

Lys Leu Tyr Gly He Arg. Phe. As p. Me Leu. Val Thr Gly Gin Ala,- Gly. .. 
. 305 . . 310 ■ .315 ,.»./.;.,/.;•. '.. 320 .; : 

Lys Phe. Gly, Leu lie. Pro Thr. AlajVal ,Thr Leu. Gly- Thr; Gly;. Ala Ala 

325. . . 330 335 

Trp Leu Gly Val Val Thr Phe Phe. Cys Asp Leu: Leu Leu Leu. Tyr, Val. . 

340 • ' : 345 ■: '• . - 350 

Asp Arg Glu Ala His Phe Tyr Trp Arg Thr Lys Tyr. Glu; Glu Ala Lys . 

.2 1 
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355 360 
Ala Pro Lys Ala Thr Ala Asn Ser Va 1 Trp Arg Glu 
370 375 380 

Ser Gin Ala Arg Leu Ala Glu Cys Leu Arg Arg Ser 
385 390 395 

Pro Thr Ala Thr Ala Ala Gly Ser Gin Thr Gin Thr 
405 410 
'"'Cys Pro Ser Ser Asp -thr His Leu Pro Thr His Ser 
;*•' 420 425 

I£?IJ#^ : 2 ■■■■ : = u-,: riK • »i. : ■-. U' util 
RM<&&* : 1 2 9 3 V" '•■ 

mnom ?tm^ -- ; ^ u->.. ..= / ,. 

EJfloaS : DNA' : (cDNA) 

ATGGGCTCCC CAGGGGCTAC GACACGCTGG GGGCTTCTGG ATTATAAGAC GGAGAAGTAT 60 
GTGATGACCA GGAACTGGCG GGTGGGCGCC CTGCAGAGGC TGCTGCAGTT. TGGGATCGTG< 120 
GTCTATGTGG TAGGGTGGGO'CCTCCTCGCC AAAAAAGGCT- ACCAGGAGCG GGACCTGGAA 180 
CCCCAGTTTT CCATCATCAC CAAACTCAAA GGGGTTTCCG TCACTCAGAT: CAAGGAGCTT 240 
GGAAACCGGC TGTGGGATGT GGCCGACTTC GTGAAGCCAC CTCAGGGAGA GAACGTGTTC: <<:■ 300 
TTCTTGGTGA: CCAACTTCCTTGTGACGCCA CCCCAACTTC: AGGGCAGATG CCCAGAGCAC: :360 
CCGTCCGTCC CACTGGCTAA CTGCTGGGTC GACGAGGACT GCCCCGAAGG GCAGGGAGGC 420 
ACACACAGCC' ACGGTGTAAA AACAGGCCAG TGTGTGGTGT TCAATGGGAC CCACAGGACC. 480 
TGTGAGATCT GGAGTTGGTG CCCCGTGGAG AGTGGCGTTG TGCCCTCGAG GCCCCTGCTG 540 
GCCCAGGCCC AGAACTTCAC ACTGTTCATC AAAAACACAG TCACCTTCAG CAAGTTCAAC . 600 

2 2 



365 

Leu Ala Leu Ala 

Ser Ala Pro Ala 
400 

Pro Gly Trp Pro ••" 
415 

Gly Ser Leu 
430 
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TTCTCTAACT CCAATCCCTT CGACACCTCG GACCCCACCT ATTTTAACCA CTGCCGCTAT 660 
GAACCACAAT TCAGCCCCTA CTGTCCCGTG TTCCGCATTG GGGACCTGGT GGCCAAGGCT . 720 
GGAGGGACCT TCGAGGACCT GGCGTTGCTG GGTGGCTCTG TAGGCATCAG AGTTCACTGG 780 
GATTGTGACC TGGACACCGG GGACTCTGGC TGCTGGCCTC ACTACTCCTT CCAGCTGCAG 840 
GAGAAGAGCT ACAACTTCAG GACAGCCACT CACTGGTGGG AGCAACCGGG TGTGGAGGCC 900 
CGCACCCTGC TCAAGCTCTA TGGAATCCGC TTCGACATCC TCGTCACCGG GCAGGCAGGG- "-.'960 
AAGTTCGGGC TCATCCCCAC GGCCGTCACA CTGGGCACCG GGGCAGCTTG GCTGGGCGTG 1020 
GTCACCTTTT TCTGTGACCT GCTACTGCTG . TATGTGGATA - GAGAAGCCCA TTTCTACTGG • 1 080 
AGCACAAAGT ATGAGGAGGC CAAGGCCCCG AAAGCAACCG CCAACTCTGT GTGGACGGAG 1140 
CTGGCCCTTG'CATCCCAACC CCGACTGGCC GAGTGCCTCA GACGGAGCTC AGCACGTGCA .1200 
CCCACGGGGA'CTGCTGCTGG GAGTCAGACA CAGACACCAG GATGGCCGTG TCCAAGTTCT -1260 
GACACCCACT TGCCAACCCA TTCCGGGAGC CTG .1293 
■ §ej'l#^ ,: 3V >v;D .IT: h • ";.i,/.; w . j m 

BMOft&A/l 6 9:7 •; ■ 

mnom ■. mm 

m<D$L : -*«[ ■■ 

mnomm ■. dna (cdna) • ,•. 

&&&mt>T%m.: cds 

#£tefi : 4 6. . 1 3 3 8 

CTGCCATGCT GACTCATGTG CCCGCAGCTA GCAGGAGCTG GCAGC ATG GGC TCC 54 

Met Gly Ser 
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CCA GGC GCT ACG ACA GGC TGG GGG CTT CTG GAT TAT AAG ACG GAG AAG 102 
Pro Gly Ala Thr Thr Gly Trp Gly Leu Leu Asp Tyr Lys Thr Glu Lys 

5 . 10 15 

TAT GTG ATG ACC AGG AAC TGG CGG GTG GGC GCC CTG CAG AGG CTG CTG 150 
Tyr Val Met Thr Arg Asn Trp Arg Val Gly Ala Leu Gin Arg Leu Leu 
20 ... ■■■ .25 . 30 . 35 ••• , 

CAG TTT GGG ATC GTG.GTC TAT GTG GTA GGG TGG GCG CTC CTC GCC AAA 198 
^•Gln Phe Gly He Val Val Tyr Val Val :Gly Trp Ala Leu Leu Ala Lys 
40 45 . 50 : 

•AAA GGC TACCAG GAG CGG GAC CTG GAA CCC CAG TTT TCC ATC ATC ACC ! 246 
•fi Lys Gly Tyr' Gln : Glu Arg Asp Leu'Glu Pro'Gln^Phe Ser lie Ile'Thr:: ; "0 
55 60 ' .. •• •. .■:<:. ■ -.•6.5 f, ■■■ 

AAA CTC AAA GGG GTT TCC GTC ACT CAG ATC AAG GAG CTT GGA AAC CGG V :.%294 
Lys Leu Lys Gly Val Ser Val Thr Gin He Lys Glu Leu Gly Asn Arg £ 

70 75 80 v.-;-- vt ■■■;>?' 

CTG TGG GAT GTG GCC GAC TTC GTG AAG CCA CCT CAG GGA GAG. AAC GTG " 342 
Leu Trp Asp Val Ala Asp Phe Val Lys Pro Pro Gin Gly. Glu. Asn Val , 

85 90 95 , . .. ,.«•.. V; ........... 

TTC TTC TTG GTG ACC AAC TTC CTT GTG ACG CCA GCC CAA GTT CAG. GGC .390 
■.Phe Phe Leu Val Thr Asn Phe Leu Val Thr Pro Ala Gin Val Gin Gly 
100 . 105 110 i ■ .115 : : . 

AGA TGC CCA GAG CAC CCG TCC GTC CCA CTG GCT AAC TGC TGG GTC GAC " i 438 
Arg Cys Pro Glu His Pro Ser Val Pro Leu Ala Asn Cys Trp Val Asp .-: 

120 ..<• 125 • - . , J30 .. 

GAG GAC TGC CCC GAA GGG GAG GGA GGC ACA CAC AGC CAC GGT GTA AAA 486 
Glu Asp Cys Pro Glu Gly Glu Gly Gly Thr His Ser His Gly Val Lys 
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135 140 145 

ACA GCC CAG TGT GTG GTG TTC AAT GGG ACC CAC AGG ACC TGT GAG ATC 534 
Thr Gly Gin Cys Val Val Phe Asa Gly Thr His Arg Thr Cys- Glu He 

150 155 160 

TGG AGT TGG TGC CCC GTG GAG AGT GGC GTT GTG CCC TCG AGG CCC CTG 582 
Trp Ser Trp Cys Pro Val Glu Ser Gly Val Val Pro Ser Arg Pro Leu - ; 

165 170 175 . 

CTG GCC CAG GCC CAG- AAC TTC ACA CTG TTC ATC AAA AAC ACA GTC ACC 630 
•Leu Ala Gin Ala Gin Asn Phe Thr Leu Phe lie Lys Asn Thr Val Thr 
180 v ■-• .. .185 • : \ .190 .,195.. 

TTC AGC AAG TTC AAC TTC TCT AAG TCC AAT GCC .TTC GAG ACC TGG GAG. •; 678 
Phe Ser Lys Phe i Asri ■ Phe -'Ser ; Lys Ser- Ash : Ala -Leu.-GluiThriTrp Asp -j 

u-':.' Tik ■:-206^-' :L-.. " 205 ■■■;■) .mi} v*210;v 

CCC ACC- TAT TTT AAG CAC TGC 'CGC TAT GAA CCA CAATTC AGC CCC TAC 726 
Pro Thr Tyr 'Phe Lys- His Cys^Arg^Tyr. Glu Pro Gln:.Phe Ser.Pro'Tyr : • 

215 - ■ ; - 220 -r- ; 225 . ■•. ' 

TGT CCC GTG TTC CGC ATT GGG GAC CTC GTG GCC AAG GC.T. GGA GGG ACC 774 
•Cys Pro Val Phe Arg lie Gly Asp Leu Val Ala Lys Ala Gly Gly Thr.- 

- 230 V •-• • -J 235" .- ».•": . t240 vl 
TTC GAG GAC CTG GCG TTG CTG GGT GGC TCT GTA GGC ATC AGA GTT CAC 822 
Phe Glu Asp Leu- Ala Leu ' Leu Gly Gly Ser Val Gly Tie Arg .Val His 

245 - .-i ••■ 250 .>:': . : : . 255 ' . ■; : i." 

TGG GAT TGT GAC CTG GAC ACC GGG GAC TCT GGC TGC TGG CCT CAC TAC -870 
Trp Asp Cys Asp Leu Asp Thr Gly Asp Ser Gly Cys Trp. Pro His Tyr 
260 • -••■■265 -270 ■ .275 

TCC TTC CAG CTG CAG GAG AAG AGC TAC AAC TTC AGG ACA GCC ACT CAC 918 
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Ser Phe Gin Leu Gin Clu Lys Ser Tyr Asn Phe Arg Thr Ala Thr His 

280 285 290 

TCG TGG GAG CAA CCG GGT GTG GAG GCC CGC ACC CTG CTC-AAG CTC TAT 9G6 
Trp Trp Glu Gin Pro Gly Val Glu Ala Arg Thr Leu Leu Lys Leu Tyr 

295 300 305 

GGA ATC CGC TTC GAC ATC CTC GTG ACC GGGCAG GCA GGG AAG TTC GGG .: 1014 
Gly He Arg Phe Asp He Leu Val Thr Gly Gin. Ala Gly Lys Phe Gly 
310 . 1315 320 , 

g.CTC ATC CCC ACG GCC GTC : ACA ' CTG GGC . ACC . GGG GCA..GCT TGG CTG GCC J062 
Leu He: Pro Thr Ala Val Thr Leu Gly Thr Gly Ala-Ala Trp Leu Gly 

325'' P330' i>: •-' 335 - : t " • -t-> 

GTG GTC ACC TTT TTC TGT.GAC CTG.CTA CTG, CTG, TAT. GTG GAT. AGA GAA..; ; . .1110 
Val Val Thr; Phe Phe Cys Asp Leui.Leu Leu Leu Tyr VaJ(Asp Arg Glu 
: -340 ."" - ■ • 345 350 .: • . ; - 355 , 

GCC CAT TTC TAC TGG:AGG ACA.AAG TAT GAG GAG GCC AAG. GCC CCG AAA - ,1158 
Ala His Phe Tyr Trp Arg Thr Lys Tyr Glu Glu Ala Lys Ala Pro Lys 

360 365 .='•:•. 370 

GCA ACC GCC AAC TCT GTG TGG AGG GAG CTG GCC CTT GCA TCC. CAA, GCC: 1206 
Ala Thr Ala Asn Ser-Val Trp Arg Glu Leu Ala Leu Ala Ser Gln : Ala 

375 380 ' ; 385 

CGA CTG GCC- GAG TGC CTC AGA CGG AGC TCA GCA CCT GCA: CCC ACG. GCC. ,.1254 
Arg Leu Ala Glu Cys Leu Arg Arg Ser Ser Ala.Pro Ala Pro Thr Ala. : 
■■ 390 ,395- .400 

ACT GC.T GCT GGG ACT CAG ACA CAG ACA CCA; GGA TGG CCC : TGT,CCA ACT 1302 
Thr Ala Ala Gly Ser Gin Thr Gin Thr Pro Gly Trp.Pro Cys Pro Ser 
405 .410. 41.5 
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TCT CAC ACC CAC TTG CCA ACC CAT TCC CCC AGC CTC TAGCCGTTCC 1348 
Ser Asp Thr His Leu Pro Thr His Ser Gly Ser Leu . 
420 425 430 

CTGCTGGTTG AGAGTTGGGG GCTGGGAAGG GCGGGGCCCT GCCTGGGGAT TTCAAGGATC 1408 
AGGCCCCAGC ATGGAGGATT GGGGGTAGAA TTCCACCCTT GAACCCCAGC AAACAGTCCC 1468 
TCCCCTGACT CCCACCTTGG TAGGGTGCTG CCTCAGGGAG CCATAAAAGT CGGCTGTGTT -> t528 
TTGAGACGGC GACAGAACCT GACCCGTGGA GACTGGGAGA GCCCAGCAGG CACCTGTATT 1588 
GCAGGGCTCC GACTGCATGT GGCAGGGGCT CCTGC.TGCGT CTGG.GCCTGA. AGGTCTCTCT ;v 1'6.48 
CCCAGTGCTC TGTCCCCAGT GTTCCTAGCA GAGGTATGCT TACCAGCTG 1697 
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P2X receptor from the urinary bladder" p. 283-289 
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